Virus infection and interferon can activate gene expression through a single synthetic element, but endogenous genes show distinct regulation.
Virus inducible elements (IE) in promoters of mouse alpha-interferon and human beta 1-interferon genes contain multiple copies of the hexanucleotide sequence AGT-GAA or its variants which are also found in the interferon-stimulated response element of genes transcriptionally induced by interferon. We have examined the similarities between virus and interferon induction of gene expression and the role of AGTGAA and AAT-GAA hexamers in these responses. Hybrid plasmids were constructed by inserting the IE region, the alpha 4 promoter, or the multiple copies of AGTGAA or AAT-GAA 5' to the inactive-45 human immunodeficiency-chloramphenicol acetyltransferase hybrid gene, and their inducible expression was studied in a transient expression assay. In L-cells, multiple hexamers were efficiently induced both by infection with Newcastle disease virus and by interferon treatment; while the alpha 4 promoter and the IE inducible region were induced predominantly by virus rather than by interferon. In order to dissociate the effect of virus and endogenous interferon on the induction process, we examined the gene expression in Vero cells, which have undergone homozygous deletion of type 1 interferon genes, and in VNPT-159 cells, which were derived from Vero cells by insertion of an inducible human interferon beta 1 gene. The results show that while the alpha 4 promoter was efficiently induced only by virus in both cell types, the constructs containing shorter segments of the IE were induced by both virus and interferon in Vero cells. However, the inducibility by interferon was not detected in VNPT-159 cells, suggesting that the presence of endogenous interferon suppresses interferon-induced expression of hexanucleotide repeats and the short inducible region. In contrast, virus inducibility of endogenous interferon-stimulated genes, ISG-15 and ISG-54, was about 100-fold more efficient in VNPT-159 cells than in Vero cells, suggesting that this induction is largely mediated through synthesis of endogenous interferon. Hence, endogenous interferon may play a role in the autoregulation of both interferon genes and interferon-stimulated genes.